Health education programs supported by women's groups or workplaces have been successful in reaching large populations and changing intentions to perform breast health behaviors. This study examined the responses women working in the automotive industry had to two health education interventions, mailed pamphlets, and a combination of mailed material and classes at the worksite compared to a control group. A quasi-experimental design was used. Of the 948 women completing the pre-test, 437 also completed the post-test and were highly representative of the initial sample. The findings suggest that although the mailed information produced some change in practices and intentions, the classes in combination with the mailed pamphlets produced greater change. In addition, confidence in breast self examination as a method of detecting an existing breast lump increased from pre-test to post-test across all age 460 groups. The reported influences on the women's decisions related to breast health varied across the life span. The results of this study can be used to support the development of effective health promotion programs for use at workplaces to increase the likelihood of women engaging in healthy breast practices.
T he incidence of breast cancer is continuing to increase among women in Western society. Currently, early detection offers women the highest survival rates (George, 2000; Health Canada, 2001) . Early detection of breast cancer is based on a woman's decision to seek assistance in learning and practicing breast cancer detection techniques. Health professionals generally agree that the earlier cancer is detected and treated, the better the prognosis. A comprehensive program of breast screening includes breast self examination (BSE), clinical breast examination (CBE), and mammography for specific populations (Canadian Cancer Society, 200 I; Cancer Care Ontario, 200 I, National Breast Cancer Foundation, 2002) .
Health education programs supported by women's groups or workplaces have been successful in reaching large populations of women and positively affecting their intentions to perform healthy breast behaviors (Caplan, 1998; Gastrin, 1993; Kurtz, 1993) . Although research results have demonstrated these positive outcomes, breast health behaviors are still underused by the majority of women (Bakker, 1998; De Grasse, 1996; Lauver, 1999; Paskett, 1999) . The purpose of this study was to examine the response of working women to breast health educational interventions at the worksite. This was the second phase of a survey of blue collar women in the automotive industry (Stamler, 2000) .
LITERATURE REVIEW
A number of studies examining the effectiveness of health education interventions in the workplace have been conducted. Studies focused on various aspects of health promotion, including general health information, smoking cessation, and cancer prevention.
Worksite Programs
Several studies found health education programs in the workplace to be an effective way to disseminate health information. Many studies also found that participants engage in healthier behaviors following participation in these programs. Caplan (1998) conducted a review of breast cancer screening programs at the worksite. The workplace was found to be an important site for the dissemination of health information and implementation of health promotion activities. The study showed that although many evaluations of cancer prevention studies in the workplace have been reported in the literature, the studies often deal with general aspects of cancer prevention, such as smoking cessation, and women's health issues are not frequently addressed. Caplan (1998) also noted that studies rarely use experimental or quasi-experimental designs, and such studies are needed to enhance the research. Because breast cancer education in the workplace can positively enhance women's attitudes toward and knowledge of BSE and mammography practices (Friedman, 1995 , cited in Caplan, 1998 , improved studies in the workplace are vital for working women's health. Huang (2000) conducted a study examining the effect of two workplace teaching programs on married women's knowledge, health beliefs, and behavior related to cervical cancer screening. In a quasi-experimental design, two of four groups were assigned to a group teaching program while the two control groups received a pamphlet teaching program. Huang (2000) found both teaching programs led to a significantincrease in cervical cancer screeningrates. However, women in the group teaching intervention showed greater improvement in knowledge than did women in the pamphlet teaching intervention. Based on this study, consideration should be given to group teaching as a component of effective worksite health education programs. Gelfand (2000) conducted a worksite cancer screening program with implications for cancer education and detection in Latino communities. Gelfand indicated worksite efforts face significant problems, such as disrupting company routines and raising concerns about cancer among employees. However, these potential disadvantages can be counterbalanced by the ability of worksite programs to access many employees who otherwise might not make use of regular sources of health care. Gelfand noted the importance of orienting education programs to The workplace is an effective and efficient environment for promoting health among women. Combining different methods of education results in greater behavioral change among women related to breast health. For example, classes and pamphlets together produced greater change than mailed information alone. Women of all ages gain confidence in health practices as education is reinforced.
the culture of the ethnic community, and demonstrated improved participation results over other studies. Stamler (2000) extended the work of Kurtz (1993) to explore women's knowledge, attitudes, and influences related to breast health with a sample of 2,535 women. A response rate of 37% was attained. The researchers noted that women older than 50 years perceived more obstacles to having mammograms than did younger women. They also noted that women's preference for having a woman clinician perform their CBEs and lack of confidence in their ability to perform BSE may be additional barriers to engaging in breast health practices.
Based on the aforementioned literature, it is evident that worksite health programs can positively affect the health of employees. However, research in the area of breast health information is lacking, and many programs seem to neglect issues specific to women's health.
Participation in Worksite Education Programs
Studies examined the likelihood of workplaces and employees participating in health education programs. Worksite education programs are an effective way to reach many women. As Paskett (1999) demonstrated, many worksites are interested in facilitating such programs. This research was conducted to examine how worksites in a selected community would respond to sponsoring a breast cancer education program with varied program components. Sixty three of 97 worksites agreed to sponsor a program. They were able to choose from three increasingly intensive program components (i.e., brochures, breast cancer education classes taught by program staff, program staff training company nurses and company nurses teaching employees at the worksite).
The majority of worksites (56%) chose to sponsor a brochure display, while 22% chose to sponsor classes at the worksite and brochures, and 22% chose to have company nurses trained to conduct classes at the worksite. Worksites that had never sponsored a similar program were less likely to sponsor any type of program, while worksites that had participated in similar programs in the past were more likely to chose an intensive component, such as sending company nurses to be trained (Paskett, 1999) . Schrammel (1998) conducted a study to identify the employer costs of a workplace breast cancer screening program and to determine the economic effect of referrals resulting in the detection of malignancies, benign disease, or no disease. Schrammel found workplace breast cancer screening programs were a cost effective approach to the early detection of breast cancer. However, the cost of lost productivity caused by referrals was a disadvantage. Health professionals interested in these programs must weigh the benefits of early detection of breast cancer along with lost productivity.
Some studies have noted blue collar workers were less likely to report participating in health promotion activities than white collar workers (Lusk, 1995; Sorenson, 1996) . With this knowledge, Bagwell (1999) studied factors that may influence blue collar workers' participation in health promoting programs. Questionnaires were collected from men and women, ages 18 to 65, involved in manual work. The researchers found younger workers identified benefits from teaching-learning programs to assist with nutritional knowledge and actions. The results also showed older adults preferred individualized worksite exercise programs, and women were more likely to participate in health promotion programs than men.
Campbell (2000) conducted a study examining the relationship between health risks, health behaviors, stages of change, and behavior change priorities among blue collar women participating in a worksite health promotion study. Campbell noted few worksite studies targeted higher risk groups, such as lower income and minority women, many of whom are employed in blue collar jobs. These findings suggest the women in the study had multiple health risks including: • Smoking • Sedentary lifestyles. • Low intake of fruits and vegetables. • Obesity. Campbell (2000) concluded that allowing women to focus on the behaviors they are interested in changing is a promising approach to tailoring effective interventions for this population.
Based on the above studies, there is a need for research to focus on workers at high risk, such as blue collar workers. It is also evident when the benefits of health education are identified for employers, it is more likely employers will be interested in holding health promotion programs for employees.
Findings from the literature review suggest worksite programs are effective tools to positively influence health behaviors. Findings also indicate a lack of research targeting working women, particularly with respect to breast health. This study compares health education strategies to increase participation in breast screening among working women.
METHOD

Design
The present study employed a quasi-experimental design in which a pamphlet-only intervention and a pam-462 phlet plus classroom education intervention were compared to a control group at pre-test and post-test.
Sample Recruitment
Accessing the population of women and planning the interventions was achieved through cooperation with employee unions and corporate management from three major employers in southwestern Ontario and the Ontario Breast Screening Program (OBSP). Ethical approval was received from the university ethics committee. In addition, consent to access the women was obtained from each of the corporate bodies and the union.
A total of 2,535 women were invited to participate in the pre-test administration of the survey. These women worked at one of 12 worksites, all of which were linked by the automotive industry and common union membership. Women were mailed a letter of invitation to participate and a copy of the pre-test survey.To maintain confidentiality of the names and addresses, the mailing was conducted through the corporate offices of the automotive industry.
Instrument
The survey instrument used was a modification of the instrument, "Health Care Practices: A Worksite Survey" (Kurtz, 1994) . Modifications (with permission) included changing some questions to reflect the Canadian health system, and reformatting and shortening the instrument. The revised instrument was reviewed by representatives from the corporations and the union for clarity and ease of response.
Data Collection and Analysis
The sample was divided into three approximately equal groups based on the number of women at each worksite. Thus, each group comprised one worksite with a large number of women and one or more worksites with smaller numbers of women. The three groups were Control, Pamphlet, and Pamphlet + Class. Researchers coded all pre-test documents by group, worksite, and subject number.
If a woman chose to participate in the study, she returned the pre-test and a separate coded sheet on which she supplied her name and mailing address. These sheets were used to create the mailing labels and coding for intervention and post-test communication, but were kept separate from the actual data to maintain confidentiality. Post-tests were mailed to pre-test respondents in all three groups 5 months after the pre-test.
Quantitative data analyses included descriptive statistics and reliability analyses. Mixed factorial analyses of variance were conducted to compare pre-test and post-test findings across the groups. Data were analyzed using Statistical Package for the Social Sciences 8.0.2 (SPSS Inc., Chicago, IL) for Windows (Microsoft, Redmond, WA). Content analysis was used to qualitatively analyze responses to the open ended questions on the post-tests.
Interventions
The pamphlet intervention consisted of several pamphlets mailed to women in the two intervention groups 3 A 30 minute interactive class was designed for this project. The class was based on OBSP information guidelines and was taught by OBSP staff. In addition to receiving information, women had the opportunity to OCTOBER 2002, VOL. 50, NO. 10 practice breast examinations on breast forms with lumps in them. Multiple classes were held during a 10 day period at each of the worksites in the Pamphlet + Class group. Classes were scheduled before or after change of shift. Management was supportive of the project and the classes, but was unable to provide release time during shifts because of the nature of assembly line work. Women were informed of the classes by a letter mailed with pamphlets, and by posters designed for the project and placed in women's washrooms at the appropriate worksites. 
RESULTS
Demographic Characteristics ofthe Sample and Subsample
Pre-test data were collected from 948 women who completed the survey and returned the initial questionnaire for a response rate of 37%. Completed post-test questionnaires were returned by 437 of the women who participated in the pre-test. Thus, the overall rate of attrition from pre-test to post-test was 53.4%. Demographic characteristics of the pre-test and post-test respondents indicate posttest respondents were highly representative of the overall (i.e., pre-test) sample in all respects (see Table 1 ).
Of the 138 women in the Pamphlet + Class group who returned the post-test questionnaires, only 8 women actually attended the classes. Consequently, the remaining women in this group were reassigned to the Pamphlet group, and subsequent analyses were conducted comparing women in the Control group to the Pamphlet group. To compare the effects of the classes with the Pamphlet and Control conditions, a subsample (n = 24) was formed, composed of the 8 women who had attended the classes, and 8 women randomly selected from each of the Pamphlet and Control groups.
Because the eight class attendees were all younger than 50 years, this age constraint was also a condition for the randomly selected women from the other two groups. Demographic characteristics of the subsample are shown in Table 1 . Although the women in the subsample represented a restricted age range and showed no variability in race and employment status, their overall demographic characteristics were not significantly different from those of the larger sample.
Health behavior information for women in the pretest sample, the post-test sample, and the subsample is 464 summarized in Table 2 . Again, the pattern of health behaviors was generally consistent across the pre-test and post-test samples and the subsample. The only exceptions were significantly higher rates of physical activity and alcohol consumption within the subsample.
Reliability Analyses
Three subscales were derived from the questionnaire: • A 16 item subscale representing perceived obstacles to BSE (e.g., forgetting to do BSE, fear of finding an abnormality). • A 14 item subscale reflecting perceived obstacles to CBE (e.g., embarrassment, perception that CBE is an unpleasant procedure). • A 23 item subscale reflecting perceived obstacles to mammograms (e.g., concerns related to pain and discomfort, perception mammograms are unpleasant procedures).
Reliability analyses demonstrated acceptable internal consistency for each of these three subscales with Cronbach alphas of .85 and .87 for perceived obstacles to BSE (in the pre-test and post-test, respectively); alphas of .84 and .86 for perceived obstacles to CBE; and alphas of .87 and .86 for perceived obstacles to mammograms.
Pre-test-Post-test Comparisons ofPamphlet and Control Groups
To compare the changes in survey results from pretest to post-test, a series of mixed factorial analyses of variance was run. In each case, the effects of group (Pamphlet versus Control Groups), session (pre-test versus post-test), and their interactions (group X session) were analyzed. 
In analyses of the Pamphlet and Control groups in
the full post-test sample, a 2 X 2 (group X session) mixed factorial ANOVA indicated a significant interaction for perceived obstacles to CBE (F [1, 416] = 4.15, p < .05). Women receiving educational pamphlets perceived fewer obstacles to CBE at post-test, while an opposite effect was observed for women in the Control group. A similar pattern of results emerged as a trend for perceived obstacles to BSE (F [1, 416] = 3.04, p =.08). Women in the Pamphlet group, but not in the Control group, perceived fewer obstacles to BSE at post-test.
No significant effects for intention to engage in BSE or to have a CBE were observed, but a significant three way (group X session X age group) interaction was found for intention to have a mammogram in the next year (F [2,411] = 3.42, p < .05). Because mammograms are of primary relevance in the mature age group, this effect was examined separately for women 50 years and older. In this age cohort, the group by session interaction emerged as a trend (F [1,51] = 3.52, p = .07) in which women in the Pamphlet group increased in their likelihood of having a mammogram in the next year, while women in the Control group showed the opposite pattern.
A significant group by session interaction existed on confidence in CBE to detect a lump (F [1,427] =4.21, p < .05). The Control group increased in confidence from pre-test to post-test (M = 2.54 and M = 2.66, respectively), while the Pamphlet group showed a decrease in confidence in CBE from pre-test to post-test (M = 2.75 and M = 2.67, respectively).
Pre·test-Post·test Comparisons across the Three Groups in the Subsample
A series of 3 X 2 (group X session) mixed factorial ANOVAs was run in the subsample of 24 women. Ineach case, the effects of group (Pamphlet, Pamphlet + Class, and Control Group), session (pre-test versus post-test) and their interactions (group X session) were analyzed. Despite the small size of the subsample, significant findings emerged across the three groups. Perceived obstacles to each of the breast screening methods were compared across the three groups within the subsample (n = 24) for the pre-test and the post-test. A significant group by session interaction emerged for perceived obstacles to BSE (F [2,21] = 7.70, p < .005). Specifically, women who attended the class perceived significantly fewer obstacles to BSE (M = 23.5) after attending the class than they did prior to the class (M = 28.63; t [7] = 3.40, p < .05), and women in the other two groups showed no significant change in perceived obstacles to BSE (see Figure 1) .
A group by session interaction was also found for perceived obstacles to CBE (F [2, 21] =8.09, p < .005) (see Figure 2 ). Women in the Control group perceived significantly more obstacles to CBE in the post-test session (M = 29) than they did at pre-test (M = 24.38; t [7] = 3.04, p < .05). Women in both the Pamphlet and Pamphlet + Class groups tended to perceive fewer obstacles in the post-test. No significant main effects or interactions were found for perceived obstacles to mammograms. Although no group by session iiteraction was observed, confidence in BSE as a method of detecting an existing breast lump increased from pre-test to posttest across all groups (F [1, 21] = 10.72, p < .005).
Women's intentions to perform monthly BSE in the next year also showed a significant effect of session (F [1, 17] = 11.72, p < .005) as shown in Figure 3 . Although the group by session interaction did not reach statistical significance, only women who attended the classes showed a significant increase in intention to engage in monthly BSE from pre-test (M =3.14) to post-test (M = 4; t [6] =-3.29, p < .05).
Responses to Open Ended Questions
Women in the Pamphlet and the Pamphlet + Class groups were asked to comment on the pamphlets and the classes through answers to open ended questions at the end of the post-test. These responses were recorded and 
DISCUSSION
It was encouraging to note that the women reported perceiving significantly fewer obstacles related to CBE following both interventions. However, the decreased confidence in CBE following the mailed intervention may signal women's dissatisfaction with the current practice of CBE when their knowledge is increased. Perceived obstacles for BSE and CBE showed more marked decreases in analysis of the subsample findings. Therefore, although the pamphlets had a role in reducing the obstacles, the classes appeared to be more effective.
Similarly, the results supported the notion that the classes were more effective than the pamphlets alone in increasing the likelihood of participants performing monthly BSE in the next year. It was also encouraging to note in the Control versus Pamphlet comparison that women in the older than 50 indicated an increased likelihood of having a mammogram in the next year after receiving the pamphlets. Based on the results of this small subsample, the findings of this study suggest classes are important to increase the practice of healthy breast behaviors.
De Grasse (1996) suggested reinforcing factors "may be influential in improving or maintaining screening rates." Certainly, in the health field, annual reinforcement of such topics as cardiopulmonary resuscitation and fire safety is considered essential. Ongoing programs of breast screening educational classes may be required to maintain competency, confidence, and participation. It should be noted that all participants in this study were given access to breast health promotional materials, including the Control group who received this information at the conclusion of the study.
The results of this study and prior research suggest there should be ongoing educational programs, and they should be targeted at two different populations. One population is health professionals (e.g., family practice physicians) who perform CBEs, and whose encouragement and influence is frequently considered the most important factor in breast screening participation (De Grasse, 1996; Miller, 1993; Reding, 1993) . The other population is women, with the goal that the classes will enable them to make healthy decisions, even if access to professional encouragement is lacking.
Both the strengths and limitations of this study are addressed. The very large workplace sample was identified as a strength. The research has educational value and potential to affect many women's lives. It is also of value to occupational health nurses who can use the information to increase teaching in the workplace.
A limitation of this study was the very low number of women attending the classes. This precluded the opportunity to conduct any detailed analyses of the subgroups (e.g., age stratification) of women receiving breast health education classes. This issue demonstrates the challenge of delivering breast health education to women, when few women voluntarily attend classeseven at the worksite.
However, the women who attended the classes clearly benefited, and the findings of the present study show the importance of occupational health nurses finding novel ways to encourage women to use the breast health education available to them. Perhaps classes offered during regular work hours would have better attendance compared to classes scheduled before and after work. Similarly, if employers granted time away from the work area to attend these classes, participation might increase.
CONCLUSIONS
Much has been written about the changes in the health care delivery system and the increasing emphasis on health promotion and early detection. Strategies to increase the Learning how. This category was composed of such statements as: • "I know I have good knowledge of the procedure." • "The diagrammed pamphlet with specific, detailed procedures was helpful." • "How a BSE is done properly." • "Refresher on procedures for self examination." • "Actually feeling for a lump and knowing what to look for." • "Picked up several pamphlets before...but none were too thorough and helpful as...."
Being encouraged. This category was composed of such statements as:
• "Just to know I've been trying to do the right things." • "That somebody cares." • "Best of all she [the teacher] was able to answer my questions and comments, my frustrations with doing BSE." • "I am relieved to know breast cancer is a major concern to many people."
Women extended this category to others when they wrote:
• "[I] left it [pamphlet] out for my daughters so they could see it in writing and not just have me say it." • "I gave it to my daughter." participation in all of the modalities of breast screening are examples of appropriate efforts to decrease the effect of breast cancer. The results of this study suggest maximum results will be obtained through repetitive delivery of small group classes to women. These results have important implications for occupational health nurses.
By offering educational health classes at the workplace, nurses may be able to target a group of women who may not be able or willing to take time away from work to visit a screening clinic. Nurses also may be able to increase women's knowledge about health resources in their region. In addition, onsite classes may offer a community to women within their workplace, thus increasing participation through influence from coworkers. In this way, not only will participation increase, but also professionals and women will be working together toward a common health goal.
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